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Background: Optical coherence tomography (OCT) is increasingly used in the cath-
eterization laboratory. Previous smaller studies have reported the safety of OCT in
different clinical settings, however large datasets are still lacking. We report safety of
intracoronary Fourier Domain OCT (FD-OCT) imaging in a real world series of
consecutive patients that underwent OCT during coronary catheterization in our center.
Methods: Prospective, single center registry in patients scheduled for coronary
angiography or intervention (n¼1,157) undergoing intracoronary OCT between April
2008 and December 2013. In total, 3,076 pullbacks were performed with 7 different
OCT-systems. Any complication that occurred during or within the immediate 24-
hour period following OCT examination was registered and classiﬁed as either pro-
cedure or OCT-related event (self-limiting, requiring action or major adverse event).
FD-OCT was performed during continuous intracoronary ﬂushing with x-ray contrast
through the guide catheter using an injector pump (ﬂow rate 3-4ml/sec). A bolus of
intracoronary nitroglycerine was routinely administered before introduction of the
OCT catheter into the coronary artery.
Results: OCT was performed in an unselected group of patients with the only
exclusion criteria of acute life-threatening hemodynamic instability and extensive
calciﬁcations (Table 1). OCT imaging was successfully performed in all patients.
There were 47 angiographic adverse ﬁndings related to the catheterization and/or PCI
procedure and no major adverse cardiac events were related to OCT imaging. Nine
events were directly related to OCT imaging, but all were considered self-limiting or
easily treatable. The event rate was 0.8% per patient and 0.3% per pullback.Table 1. Patient characteristics and complication overview. *All transient.







n ¼ 3,076 (%)
Stable angina 435 (37.6) LAD 1482 (48.1)
Unstable angina 180 (15.6) Cx 576 (18.7)
Myocardial infarction 379 (32.8) RCA 846 (27.5)





Dissection 36 (3.1) ST elevation 3 (0.3)
Perforation 0 Bradycardia 1 (0.1)
Vessel occlusion 0 Dissection 0
Sidebranch occlusion 5 (0.4) Perforation 0
No reﬂow (including
TIMI-II ﬂow)
6 (0.5) Coronary spasm 4 (0.3)
Thrombus formation 0
Air embolism 1 (0.1)
Arrhythmias 0Conclusions: OCT is safe and feasible in unselected patients. Imaging related events
were scarce, self-limiting or easily treatable, and transient.
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Background: Long-term vessel response after biodegradable polymer biolimus-
eluting stents (BES) implantation remains unclear. We sought to evaluate the vascular
response of biodegradable polymer BES at 5 years after stent implantation usingB112 JACC Vol 64/11/Suppl B joptical coherence tomography (OCT) as compared with that of durable polymer
sirolimus-eluting stents (SES) and bare-metal stents (BMS).
Methods: Five-year follow-up OCT was performed in 30 patients with 33 stents (10
with 12 BES; 10 with 11 SES; 10 with 10 BMS). Quantitative parameters and
qualitative characteristics of the neointima were evaluated.
Results: A total of 5,178 struts (BES, n¼2,056; SES, n¼1,410; BMS, n¼1,712) were
analyzed. The percentage of uncovered struts was 0.7% of the BES group, which was
signiﬁcantly lower and higher than that of the SES and BMS groups (3.8% and 0.0%,
P< 0.001, respectively). Malapposed struts in the BES group were signiﬁcantly lower
than the SES group (0.2% vs. 2.4%, P< 0.001), whereas they did not differ from the
BMS group (0.2% vs. 0.0%, P¼0.39). Cross-sectional qualitative analysis of neo-
intimal tissue showed that the frequency of lipid-laden neointima was signiﬁcantly
lower in the BES group than the SES group (6.3% vs. 13.9%, P¼0.031), and similar to
the BMS group (6.3% vs. 5.2%, P¼0.83).
Conclusions: Biodegradable polymer BES shows a favorable vascular response
compared to SES, but slightly different response from BMS at 5-year follow-up. The
observed frequency of in-stent neoatherosclerosis within BES is similar to BMS and
signiﬁcantly lower than SES, which may be due to the difference of polymer between
BES and SES.
TCT-384
Effect of Ezetimibe in addition to Statin Therapy in statin naïve STEMI patients
assessed by Optical Coherence Tomography and Intravascular Ultrasound with
iMap (The OCTIVUS trial)
Mikkel Hougaard1, Henrik S. Hansen1, Anders Junker1, Per Thayssen1,
Lisbeth Antonsen1, Akiko Maehara2, Lisette Okkels Jensen1
1Department of Cardiology, Odense University Hospital, Odense, Denmark,
2Cardiovascular Research Foundation and Columbia University Medical Center,
New York, United States
Background: The beneﬁts of statin treatment in ischemic heart disease and its ability
to induce plaque regression assessed by intravascular ultrasound (IVUS) are well
established. Further reduction in levels of Low Density Lipoproteins (LDL) can be
obtained by additional treatment with the cholesterol absorption inhibitor Ezetimibe,
but its clinical signiﬁcance has yet to be determined. The aim of the OCTIVUS study
was to examine the optical coherence tomography (OCT) and intravascular ultrasound
(IVUS) with iMap changes in plaque composition and volume of atorvastatin, as
monotherapy and in combination with Ezetimibe, in patients with ST-segment
elevation myocardial infarction.
Methods: The OCTIVUS trial (ClinicalTrials.gov ID: NCT01385631) is a single
center prospective double blinded randomized trial designed to determine the change
in plaque volume and composition using IVUS with iMap and OCT. Statin naïve
patients with STEMI were randomized to receive atorvastatin (80 mg) as monotherapy
or atorvastatin 80 mg in combination with Ezetimibe 10 mg, and underwent IVUS
with iMap and OCT at baseline (n ¼ 86) and study completion at 12 months (n ¼ 82).
Angiographic inclusion criteria was the presence of a >20% and < 50% plaque in a
non-culprit vessel.
Results: The overall study cohort is as follows: Mean age: 56.2 years  10.1 years,
male gender: n ¼ 74 (86%), Mean BMI: 27.7  4.5 kg/m2, family history of ischemic
heart disease: n ¼ 41 (47.7%), hypertension: n ¼ 19 (22.1%), smokers: n ¼ 48
(55.8%) and diabetes mellitus: n ¼ 2 (82.3%). The distribution between groups cannot
be assessed until unblinding. Endpoint results are presented at TCT 2014.
Conclusions: The high resolution of OCT in conjunction with the histologic classi-
ﬁcation by iMap enables a more detailed assessment of vulnerable plaque features
such as ﬁbroartheroma cap thickness, necrotic core and the presence of macrophages
and cholesterol crystals. An improvement in these parameters might be a useful in-
dicator of the possible clinical beneﬁts in real world patient treatment.
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Background: Although target lesion calciﬁcation negatively affects stent expansion,
previous IVUS studies failed to demonstrate a relationship between stent expansion
and the amount of coronary calcium. Optical coherence tomography (OCT) offers
better quantitative assessment of coronary calcium than IVUS, and therefore may have
potential to predict stent expansion.
Methods: 51 de novo native coronary artery lesions treated by single 2nd generation
drug-eluting stent (DES) were enrolled. Prior to intervention, arc and area of calcium
at the largest calciﬁcation site were measured using OCT. After stent implantation,
OCT imaging was repeated to assess minimum stent diameter and area (MSD and
MSA). Stent expansion was deﬁned as MSD (or MSA) divided by the values pre-
dicted by the compliance charts. Stent eccentricity was also calculated (Figure). Pa-
tients were divided into 4 groups according to the median values of arc and area of
calcium.
Results: Arc of calcium was associated with stent expansion deﬁned by MSD
(p< 0.01) and MSA (p¼0.02). Area of calcium was also associated with stent
expansion deﬁned by MSD (p¼0.01) but not statistically signiﬁcant with MSASeptember 13–17, 2014 j TCT Abstracts/Imaging Intravascular - OCT
www.jacctctabstracts2014.com SATURDAY, SEPTEMBER 13, 2014, 5:00 PM–7:00 PM(p¼0.07). In addition, stent eccentricity was positively correlated with area of calcium
(p< 0.01). Among the 4 predeﬁned groups, stent expansion deﬁned by MSD was
signiﬁcantly different (p¼0.02) (Figure). Stent expansion deﬁned by MSA showed a
similar trend (p¼0.16).Conclusions: The amount of coronary calcium as assessed by OCT may predict stent
expansion. Area of calcium appers to be a contributing factor for eccentric stent
expansion.
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Background: In the assessment of coronary bifurcations, evaluation of side branch
(SB) ostia by an optical coherence tomography (OCT) pullback performed in the main
branch(MB) could speed up lesion evaluation. This assessment can be performed
through dedicated software that renders the imaged segment in 3-D and reconstructs
the cross-sections perpendicular to the SB centerline (cut-plane analysis). We aimed to
validate these cut-plane analysis measurements of the SB ostium against reference
measurements from a SB OCT pullback.
Methods: Thirty-one sets of frequency-domain OCT pullbacks from 28 patients, from
both the MB and the SB of a coronary artery bifurcation were analyzed. Measure-
ments of the SB ostium from the MB pullback were performed by 1)conventional
analysis and 2)cut plane analysis, and the measurement error for each analysis versus
reference measurements of the SB ostium from the SB pullback was estimated. We
further analyzed an additional series of 12 consecutive sets of MB and SB pullbacks,
in which SB ostium is not completely visualized in the MB pullback, in order to show
the feasibility of imaging in this population.
Results: Correlations of SB ostium measurements acquired from the MB pullback in
comparison to reference measurements acquired from the SB pullback, were higher
with cut-plane analysis than with conventional analysis, albeit not reaching signiﬁ-
cance (area: rcutplane¼0.93 vs. rconventional¼0.87, p¼0.26). Cut-plane analysis was
associated with lower absolute error for SB ostium measurements than conventional
analysis (area: 0.560.45mm2 vs. 1.501.31mm2, p< 0.001). Intra- and inter-
observer agreement for cut plane analysis was high. In the additional set of images
without complete SB ostium visualization, the correlation coefﬁcient of SB area by
cut-plane analysis and reference measurements was 0.88.
Conclusions: Area measurements of SB ostium performed by cut-plane analysis of an
OCT pullback performed in the MB have high correlation with reference measure-
ments performed from a SB OCT pullback and lower error compared to conventional
analysis. This approach could potentially reduce procedural complexity in assessment
of bifurcations.JACC Vol 64/11/Suppl B j September 13–17, 2014 j TCT Abstracts/ImTCT-387
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Background: Optical coherence tomography (OCT) has emerged as a useful diag-
nostic tool for the evaluation of native and restenotic coronary artery lesions. How-
ever, the diagnostic accuracy of OCT in identifying hemodynamically signiﬁcant
coronary stenoses has not been well described.
Methods:We performed an electronic search of the PubMed, Cochrane Libraries, and
EMBASE databases to identify eligible studies reporting lesion-level information on
different OCT metrics (minimum lumen area (MLA), minimal lumen diameter
(MLD), and % area stenosis (AS)). Using fractional ﬂow reserve (FFR)¼0.80 as
reference for the deﬁnition of hemodynamically signiﬁcant stenosis, we calculated
sensitivities, speciﬁcities and utilized random-effects bivariate meta-analysis model to
calculate summary diagnostic metrics and ﬁt hierarchical summary receiver-operating
characteristic (HSROC) curves according to different cutoffs of MLA (2.0, 3.0, 4.0
mm2), MLD (1.5, 1.75, 2.0 mm), and %AS (50 and 70%).
Results: Nine studies with lesion-level data for 458 coronary lesions in 337 patients
were included. The medians (interquartile ranges) of MLA, MLD, and %AS were
2.25 mm2 (1.45-3.58), 1.50 mm (1.16-1.92) and 71% (61-76), respectively. For a
cutoff of 2.0 mm2, MLA yielded the best combination of summary sensitivity 73%
and speciﬁcity 85%, while the area under the HSROC curve was 0.85. MLD had high
sensitivity for all examined thresholds (85%, 86% and 98% for 1.5, 1.75, and 2.0mm,
respectively) and moderate to low speciﬁcity (65%, 43%, and 19%, respectively). The
areas under the HSROC curves for the same thresholds were 0.85, 0.82 and 0.89,
respectively. OCT-derived %AS of >50% resulted in excellent identiﬁcation of he-
modynamically severe coronary artery lesions (area under the HSROC curve of 0.98),
however the speciﬁcity was very low (14%). A threshold of 70% for %AS resulted in
area under the HSROC curve of 0.74 and improved speciﬁcity (70%).
Conclusions: In this bivariate meta-analysis, OCT metrics were highly sensitive
across different cutoff values and yielded large areas under HSROC curves. Speci-
ﬁcity, however, was low for detection of hemodynamically signiﬁcant coronary le-
sions on most occasions.
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Background: Diabetic patients are at increased risk for adverse coronary events.
Accelerated atherosclerosis progression may play an important pathogenic role. We
compared the incidence of atherosclerotic coronary changes and their progression
using an atherosclerotic swine model with diabetes mellitus (DM) versus without
diabetes mellitus (NDM). Serial OCT imaging was used to monitor coronary changes
in vivo over time.
Methods: In this longitudinal study, 12 male swine [n¼7 DM, n¼5 NDM] fed a high-
cholesterol diet underwent serial coronary OCT at 9 and 12 months (M). A subgroup
of 6 swine [n¼3 DM, n¼3 NDM] underwent additional OCT at 15M. The region of
interest (ROI) was deﬁned by the most distal until the most proximal segment of the
coronary in which OCT was available at all time points. Within the ROI, lesions were
classiﬁed according to plaque composition. Per lesion, mean no. quadrants and length
of the lesion were determined, and a lesion index was calculated as [(mean no.
quadrants*lesion length)/ROI].
Results: At 9M, DM swine showed predominantly early atherosclerosis with focally
distributed eccentric intimal thickening (43%). In 14% a healthy vessel wall was
observed, while in the NDM swine a healthy vessel wall was observed in the ma-
jority (60%). From 9 to 12M, atherosclerosis progressed faster in DM than NDM
swine. Mean ﬁbrous and lipid lesion index increased more in DM than NDM swine:
ﬁbrous 0.120.17 to 0.540.76 in DM and 0.02 (n¼1 swine) to 0.170.08 in
NDM, lipid 0.490.68 to 1.220.36 in DM and 0.42 to 0.540.03 in NDM swine.
Likewise, late atherosclerosis progression from 9 to 15M was also sligthly faster in
DM swine, mainly observed as an increase in mean lipid lesion index (0.02 to 1.35
(n¼1 swine) in DM and 0 to 0.430.21 in NDM), rather than change in ﬁbrous
lesion index (0.170.21 to 0.150.05 in DM and 0.02 (n¼1 swine) to 0.330.11
in NDM).
Conclusions: DM and NDM swine fed a high-cholesterol diet for 15M gradually
develop coronary atherosclerosis similar to that seen in humans. In the DM swine,
progression of early atherosclerosis was more accelerated than in NDM swine.aging Intravascular - OCT B113
